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(54) Packet communication apparatus provided with manager means for managing packet labels

(57) A packet communication apparatus is provided
for transmitting a packet with a label for distinguishing
each packet to each destination apparatus, and receiv-
ing a response packet with the same label transmitted
from each destination apparatus. A plurality of applica-
tion units respectively provide a plurality of functions
which are independent of each other, and each applica-
tion unit requests for issuing a label in accordance with
start of a process of the function, and returns the issued
label upon completion of the same process of the func-
tion. One common memory is provided in common for a
plurality of application units, and stores a plurality of

labels added to a header of each packet to distinguish a
plurality of packets whose destination apparatus is iden-
tical. Further, a label manager allows and inhibits use of
respective labels stored in the common memory, and
issues the labels stored in the common memory in
accordance with a request for issuing the labels so that
labels attached to all packets transmitted to the same
destination apparatus are different from each other by
inhibiting use of the labels which has been already
allowed for a sequence of communication until comple-
tion of the sequence of communication.
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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to a packet
communication apparatus, and more particularly, to a
packet communication apparatus provided with man-
ager means for managing packet labels, in which the
packet communication apparatus is connected with a
serial bus conformed to IEEE 1394, and the packet
communication apparatus is, for example, computers,
peripheral equipments such as a printer or the like, var-
ious domestic digital equipments such as a digital still
camera or the like.

2. DESCRIPTION OF THE RELATED ART

[0002] For example, an ANSI X3.131-1986 Small
Computer System Interface proposed by the ANSI
(American National Standards Institute, Inc.) has been
widely used thus far as an interface for carrying out data
transmission between a personal computer, and periph-
eral equipments connected with the personal computer.
[0003] However, in so-called parallel SCSI standard
of the above-mentioned interface standards, there is no
rule relating to many matters such as a shape of a con-
nector or cable, an operation of connecting equipments
without power supply. As a result, problems arise in
compatibility and convenience accompanying with pop-
ularization of the personal computer.
[0004] Moreover, in comparison with the time when
the above-mentioned parallel SCSI standard has been
proposed, recently, various domestic digital equipments
are popularized. Further, a general household also
requires a high speed interface which is adaptable for
transmitting acoustic and image digital signal data.
[0005] Under such circumstances, some next-gen-
eration interface standards have been already pro-
posed, and then, the IEEE 1394 interface is employed
as an interface for transmitting data at a high speed
between computers and peripheral equipments and
between apparatuses including domestic equipments,
and thus, digital equipments using the IEEE 1394 inter-
face have been started to be merchandised.
[0006] The IEEE 1394 interface standard is pro-
posed by IEEE (The Institute of Electrical and Electron-
ics Engineers, Inc.), and then, is prescribed as IEEE
Std. 1394-1995 IEEE Standard for a High Performance
Serial Bus. More specifically, the IEEE 1394 interface
standard is a very useful serial interface standard taking
the use in a general household into consideration, that
is, an interface conformed to the standard has a high
transfer speed of several 100 Mbits/second, and sup-
ports a synchronous transfer, a hot-line insertion and
drawing and a connection topology having a high
degree of freedom.

[0007] For example, Japanese Patent Laid-open
Publication (Kokai) No. 10-93623 discloses a technique
of employing the above-mentioned IEEE 1394 interface.

[0008] As disclosed in the above publication, in the
case of carrying out a digital data transmission with the
use of a packet adding a destination information to a
predetermined data block into which a digital data is
divided, in order to improve the reliability of data trans-
mission, when a packet transmitted from a transmitter
equipment is received by a receiver equipment, the
receiver equipment returns an acknowledgment signal
indicative of a receiving state of the packet to the trans-
mitter equipment of the printer apparatus 2, and then,
retransmits the packet from the transmitter equipment
as the necessity arises.
[0009] Also, in the IEEE 1394 interface, there is the
case where the above acknowledgment signal from the
receiver equipment to the transmitter equipment is
returned with respect to a request packet for request for
an operation thereof.
[0010] For example, in a packet communication
between a personal computer 1a and a printer appara-
tus 2 mutually connected via the IEEE 1394 interface,
as shown in Fig. 3, a request packet for requiring a pre-
determined operation is transmitted from the personal
computer 1a to the printer apparatus 2, and then, when
the request packet is received by the printer apparatus
2, the printer apparatus 2 returns an acknowledgment
signal ACK indicative of a receiving state of the request
packet to the personal computer 1a.
[0011] The acknowledgment signal ACK includes
information data for informing retransmission necessity
and completion of reception of the printer apparatus 2.
For example, in the case where an acknowledgment
signal ACK which requires retransmission is received by
the personal computer 1a, the same request packet is
retransmitted from the personal computer 1a to the
printer apparatus 2. Then, in the case where a comple-
tion of reception is informed to the personal computer
1a by means of the above acknowledgment signal ACK,
the printer apparatus 2 carries out a predetermined
operation such as a print operation. Therefore, the per-
sonal computer 1a is in a waiting state until a response
packet corresponding to the above request packet is
transmitted from the printer apparatus 2.
[0012] Further, when a predetermined operation is
completed in the printer apparatus 2, a response packet
including the above predetermined operation result is
transmitted from the printer apparatus 2 to the personal
computer 1a. When the response packet is received by
the personal computer 1a, an acknowledgment signal
ACK indicative of a retransmission request or process
completion is returned from the personal computer 1a
to the printer apparatus 2. In this case, if the above
acknowledgment signal ACK is indicative of a retrans-
mission request, the same response packet is retrans-
mitted from the printer apparatus 2 to the personal
computer 1a. On the other hand, if the above acknowl-
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edgment signal ACK is indicative of process completion,
the printer apparatus 2 is set to an opened state for the
next process.

[0013] Fig. 4 shows a packet format of a packet for
use in communications between equipments connected
via the IEEE 1394 interface.
[0014] Referring to Fig. 4, a packet communicated
via the IEEE 1394 interface is constructed in a manner
that a packet header including a destination ID and a
source ID is added to data. The packet header includes
the followings:

(a) information such as a transaction code t-code
used for representing a kind of packet, and a retry
(rt) representing whether or not the packet is a
retransmission; and
(b) a transaction label t-Label for distinguishing a
plurality of packets having the identical source and
the identical destination from each other.

[0015] The transaction label t-Label is composed of
mutually different 63 labels stored in a local memory,
and is allocated to each packet.
[0016] In an example shown in Fig. 3, two request
packets transmitted from the personal computer 1a to
the printer apparatus 2, for instance, a transaction label
n1 is added to a header of the first request packet, and
a transaction label n2 is added to a header of the next
request packet. Moreover, two response packets trans-
mitted from the printer apparatus 2 to the personal com-
puter 1a, for instance, a transaction label n3 is added to
a header of the first response packet, and a transaction
label n4 is added to a header of the next response
packet.
[0017] In this case, the same transaction labels as
those of the corresponding each of these packets are
used in acknowledgment signals ACK of the above-
mentioned request packet and response packet. For
example, in an acknowledgment signal of the request
packet to which the transaction label n1 is added, a
transaction label n1 is added to a header of the request
packet.
[0018] By the way, in equipments connected via the
IEEE 1394 interface, there is an equipment including a
plurality of functions such as a copy function, a scanner
function, a printer function or the like. In the case where
one equipment provides the above-mentioned plurality
of functions, the above transaction label is managed for
each application unit for providing each function. An
application program for each application unit having a
function is stored in the personal computer 1a, which
then executes the application program.
[0019] Referring to Fig. 5, two application units U1
and U2 installed in the personal computer 1a can make
an access to local memories LM1 and LM2 each storing
63 transaction labels, respectively, and different trans-
action label is allocated to each of plural communica-
tions which are carried out for each of the application

units U1 and U2 and have the identical source and the
identical destination.

[0020] For example, in two request packets trans-
mitted from the personal computer 1a to the printer
apparatus 2 by the process of the application unit U1, a
transaction label n1 is allocated to the first packet, and
a transaction label n2 is allocated to the next packet,
sequentially. Moreover, in two request packets transmit-
ted from the personal computer 1a to the printer appa-
ratus 2 by the process of the application unit U2, a
transaction label n1 is allocated to the first packet, and
a transaction label n2 is allocated to the next packet,
sequentially. In the manner as described above, differ-
ent transaction labels are allocated respectively to a
plurality of communications, which are carried out for
each of application units U1 and U2 and have the iden-
tical source and the identical destination.
[0021] However, the management of the above-
mentioned transaction label is carried out for each appli-
cation unit including a local memory. Therefore, there
may be such a case that the application units U1 and U2
utilize the same transaction label.
[0022] As seen from an example shown in Fig. 5,
the same transaction label n1 is allocated to not only the
first request packet transmitted from the personal com-
puter 1a to the printer apparatus 2 by the process of the
application unit U1, but also the first request packet
transmitted from the personal computer 1a to the printer
apparatus 2 by an operation of the application unit 2.
Likewise, the same transaction label n2 is allocated to
the next request packet. Thus, when the transaction
labels mutually overlap, it may be judged that a transfer
error is caused. Therefore, in the case of connecting a
certain equipment comprising a plurality of application
units each having a function via the IEEE 1394 interface
with another equipment, the transaction labels mutually
overlap. Therefore, there may be such a possibility that
a transfer error is frequently caused.

SUMMARY OF THE INVENTION

[0023] In order to solve the above-mentioned prob-
lems in the prior art, it is, therefore, an essential object
of the present invention to provide a packet communica-
tion apparatus capable of preventing a transfer error
from taking place in the case of connecting a certain
equipment comprising a plurality of application units via
an interface with another equipment.
[0024] In order to achieve the aforementioned
objective, according to one aspect of the present inven-
tion, there is provided a packet communication appara-
tus for transmitting a packet with a label for
distinguishing each packet to each destination appara-
tus, and receiving a response packet with the same
label transmitted from said each destination apparatus,
comprising:

a plurality of application units for respectively pro-
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viding a plurality of functions which are independent
of each other, each application unit requesting for
issuing a label in accordance with start of a process
of said function, and returning the issued label upon
completion of the same process of said function;

one common storage means for storing a plurality
of labels added to a header of each packet to distin-
guish a plurality of packets whose destination appa-
ratus is identical, said common storage means
being provided in common for said plurality of appli-
cation units; and
label manager means for allowing and inhibiting
use of respective labels stored in said common
storage means, said label manager means issuing
labels stored in said common storage means in
accordance with a request for issuing the labels so
that labels attached to all packets transmitted to the
same destination apparatus are different from each
other by inhibiting use of the labels which has been
already allowed for a sequence of communication
until completion of said sequence of communica-
tion.

[0025] In the above-mentioned packet communica-
tion apparatus, the packet is preferably transmitted to
said each destination apparatus via a serial bus con-
formed to an IEEE 1394 standard.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and other objects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompany-
ing drawings throughout which like parts are designated
by like reference numerals, and in which:

Fig. 1 is a block diagram showing a configuration of
a communication system comprising a personal
computer 1 and a printer apparatus 2 connected via
a serial data bus 3 conformed to the IEEE 1394
interface standard, according to a preferred embod-
iment of the present invention;
Fig. 2 is a block diagram showing a configuration of
a label manager 100 and peripheral units, and a
timing chart showing a communication sequence
between the personal computer 1 and a printer
apparatus 2 shown in Fig. 1;
Fig. 3 is a timing chart showing a communication
sequence between a personal computer 1a and a
printer apparatus 2 connected with each other via
the IEEE 1394 interface of prior art;
Fig. 4 is a schematic diagram showing one example
of a packet format of a packet for use in the IEEE
1394 interface; and
Fig. 5 is a block diagram showing a configuration of
local memories LM1 and LM2 and first and second
application units U1 and U2 which are provided in a

prior art personal computer 1a, and a timing chart
showing a communication sequence between the
personal computer 1a and the printer apparatus 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] In order to further clearly understand the
present invention, preferred embodiments according to
the present invention will be described below with refer-
ence to the attached drawings. The following preferred
embodiment is one example of the present invention,
and a technical range of the present invention is not lim-
ited to the present preferred embodiment.
[0028] Fig. 1 is a block diagram showing a configu-
ration of a communication system comprising a per-
sonal computer 1 and a printer apparatus 2 connected
via a serial data bus 3 conformed to the IEEE 1394
interface standard, according to a preferred embodi-
ment of the present invention, and Fig. 2 is a block dia-
gram showing a configuration of a label manager 100
and peripheral units, and a timing chart showing a com-
munication sequence between the personal computer 1
and a printer apparatus 2 shown in Fig. 1.
[0029] Referring to Fig. 1, the communication sys-
tem of the present preferred embodiment comprises the
personal computer 1 having a packet communication
apparatus and the printer apparatus 2 having another
packet communication apparatus. In the communication
system, an IEEE 1394 interface of the personal compu-
ter 1 is connected with another IEEE 1394 interface of
the printer apparatus 2 via the serial data bus 3 con-
formed to the IEEE 1394 standard. As peripheral units
of the personal computer 1, there are provided a key-
board 22, a CRT display 23, a mouse 24 and a scanner
30.
[0030] The personal computer 1 comprises the fol-
lowings:

(a) a CPU (central processing unit) 10 of a digital
computer for executing operating system programs
and application programs stored in a ROM 11 and a
hard disk memory 13 to control the operation and
process of the personal computer 1;
(b) the ROM (read-only memory) 11 for storing
basic programs such as operation programs and
data required for execution of the programs;
(c) RAM (random access memory) 12 for operating
as a working memory of the CPU 10, and for tem-
porarily storing parameters and data needed for the
operation and process of the personal computer 1,
where the RAM 12 includes a common memory
12a for storing a plurality of labels added to a
header of each packet to distinguish a plurality of
packets whose destination apparatus such as the
printer apparatus 2 is identical, and the common
memory 12a is provided in common for a plurality of
application units such as a word processor applica-
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tion unit A1 shown in Fig. 2, a scanner application
unit A2 shown in Fig. 2, CCD camera application
unit (not shown), or the like;

(d) a hard disk memory 13, for example, for storing
the application programs and data used upon exe-
cuting the application programs;
(e) the IEEE 1394 interface 14 for performing signal
conversion, and transmitting and receiving proc-
esses conformed to the IEEE 1394 standard, for
packet data which are transmitted from the CPU 10
to the printer apparatus 2, and which are received
from the printer apparatus 2;
(f) a keyboard interface 15 connected with the key-
board 22 which is provided for inputting predeter-
mined data or instruction commands, where the
keyboard interface 15 receives data and instruction
commands inputted through the keyboard 22, per-
forms an interface process such as a predeter-
mined signal conversion or the like, and transmits
the data or the instruction commands to the CPU
10;
(g) a display interface 16 connected with the CRT
display 23 which displays an image of image data
or information data processed by the CPU 10, or an
image for inputting setting data, instruction data, or
the like, where the display interface 16 converts the
image data to be displayed into an image signal for
the CRT display 23, outputs the image signal to the
CRT display 23, and allows the CRT display 23 to
display the image of the image signal;
(h) a mouse interface 17 connected with the mouse
24 which is provided for inputting instruction com-
mands on the CRT display 23, where the mouse
interface 17 receives data or the instruction com-
mands inputted through the mouse 24, performs an
interface process such as a predetermined signal
conversion or the like, and transmits the data or the
instruction commands to the CPU 10;
(i) a scanner interface 18 connected with the scan-
ner 30 which is provided for reading an image and
converting a read image into an image signal,
where the scanner interface 18 receives the image
signal outputted from the scanner 30, performs an
interface process such as a predetermined signal
conversion or the like, and transmits the image sig-
nal to the CPU 10 or the hard disk memory 13;
(j) a CCD camera 20 provided in the personal com-
puter 1, where the CCD camera 20 takes a picture
image, converts the image into an image signal,
and outputs the same image signal to the CPU 10
or the hard disk memory 13; and
(k) a CCD camera interface 19 connected with the
CCD camera 20, where the CCD camera interface
19 receives the image signal outputted from the
CCD camera 20, performs an interface process
such as a predetermined signal conversion or the
like, and transmits the image signal to the CPU 10
or the hard disk memory 13,

where these circuits 10-19 are connected through
an internal bus 21.

[0031] Further, the printer apparatus 2 comprises
the followings:

(a) the IEEE 1394 interface 31 connected with a
printer engine 32, where the IEEE 1394 interface
performs signal conversion, and transmitting and
receiving processes conformed to the IEEE 1394
standard, for packet data which are transmitted
from the printer engine 32 to the personal computer
1, and which are received from the personal com-
puter 1; and
(b) the printer engine 32 for printing on a sheet of
paper an image of image data included packet data
received by the IEEE 1394 interface 31.

[0032] In the hard disk memory 13, for example, a
word processor application program, a scanner applica-
tion program including image data copying, a CCD cam-
era application program, and the like are stored for
executing a plurality of functions. When the CPU 10
executes the word processor application program, the
CPU 10 serves as a word processor application unit A1
shown in Fig. 2, which has a function of editing and out-
putting character or image data. Also, when the CPU 10
executes the scanner application program, the CPU 10
serves as a scanner application unit A2 shown in Fig. 2,
which has a function for editing and outputting image
data from the scanner 30. Further, when the CPU 10
executes the CCD camera application program, the
CPU 10 serves as a CCD camera application unit (not
shown), which has a function for editing and outputting
image data from the CCD camera 20.
[0033] Further, a packet communication program
for managing the packet communication between the
personal computer 1 and the printer apparatus 2 is
stored in the hard disk memory 13. When the CPU 10
executes the packet communication program, the CPU
10 serves as the label manager 100 for allowing and
inhibiting use of respective labels stored in the common
memory 12a. In a manner as described in detail later,
the label manager 100 issues labels by selecting labels
among the labels stored in the common memory 12a, in
accordance with a request for issuing the labels, so that
labels attached to all packets transmitted to the same
destination apparatus such as the printer apparatus 2
are different from each other by inhibiting use of the
labels which has been already allowed for a sequence
of communication until completion of said sequence of
communication.
[0034] Referring to Fig. 2, the label manager 100 is
connected with the common memory 12a since the
CPU 10 is connected with the RAM 12 via the bus 21.
Further, the label manager 100 is operatively connected
with both of the word processor application unit A1 and
the scanner application unit A2.
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[0035] The personal computer 1 having the packet
communication apparatus is characterized in, in partic-
ular, comprising the label manager 100 and the com-
mon memory 12a. The process of the packet
communication apparatus will be described below in
detail.

[0036] The common memory 12a previously stores
63 labels t-Label having different values, and then, each
of the application units A1 and A2 requests for acquisi-
tion of a label t-Label to the label manager 100 for man-
aging the common memory 12a. In accordance with a
request from each of the application units A1 and A2,
the label manager 100 selects a certain label t-Label
among the labels stored in the common memory 12a,
and gives the selected label t-Label to each of the appli-
cation units A1 and A2, then the selected label t-Label is
acquisitioned by each of the application units A1 and
A2. In this case, the use of the selected label t-Label is
inhibited for all the application units A1 and A2 until
completion of a sequence of the packet communication
using the selected label t-Label. If another request for a
label is made, a label different from the selected label t-
Label is given to each of the application unit A1 and A2.
[0037] Next, an example of an operation of the
packet communication will be described between the
personal computer 1 and the printer apparatus 2.
[0038] First of all, the application unit A1 requests
for a label t-Label to the label manager 100. In this
stage, no label is used. Therefore, the label manager
100 allows use of a label n1, for example. When the use
of the label n1 is allowed by means of the label manager
100, the label n1 is read out from the common memory
12a by the label manager 100, and then, is added to a
header of a request packet, which is then transmitted
from the personal computer 1 to the printer apparatus 2
by the operation of the application unit A1.
[0039] Next, when the printer engine 32 of the
printer apparatus 2 receives the request packet having
the header including the label n1 from the personal
computer 1, the printer engine 32 of the printer appara-
tus 2 returns an acknowledgment signal ACK represent-
ing a retransmission and completion of reception to the
personal computer 1 in accordance with the condition at
that time.
[0040] The header of the acknowledgment signal
ACK returned from the printer apparatus 2 to the per-
sonal computer 1 has also the substantially same for-
mat as that shown in Fig. 5. The same label n1 as that
of the request packet transmitted from the personal
computer 1 to the printer apparatus 2 is used as a label
t-Label of the acknowledgment signal ACK.
[0041] Thereafter, when the personal computer 1
receives the acknowledgment signal ACK from the
printer apparatus 2, a label contained in the acknowl-
edgment signal ACK is verified or checked. In the case
where the same label n1 is contained in the acknowl-
edgment signal ACK, the application unit A1 informs the
label manager 100 that a sequence of packet communi-

cation relating to the above request packet is com-
pleted. When the label manager 100 receives such
information that a sequence of packet communication is
completed, and then, the common memory 12a is set to
such a state that the label n1 can be used again. There-
after, when the application unit A2 requests for a label to
the label manager 100, it is possible to allocate the label
n1 to a packet of the application unit A2.

[0042] On the other hand, in such a case that the
acknowledgment signal ACK is not returned and a
sequence of packet communication is not completed
with respect to the request packet having the header of
the label n1 from the personal computer 1 to the printer
apparatus 2 by the operation of the application unit A1,
when the other application unit A1 requests for a label to
the label manager 100, the labels which have been
already used are retrieved by access of the label man-
ager 100 to the common memory 12a, and in this case,
the use of the label n1 is not allowed, and then, another
label n2 is allocated to the request packet for the appli-
cation unit A2.
[0043] Thereafter, when the request packet to
which the label n2 is allocated is transmitted from the
personal computer 1 to the printer apparatus 2 and is
then received by the printer apparatus 2, in a manner
similar to that of the case that the label n1 is allocated,
an acknowledgment signal ACK to which the same label
n2 is allocated is returned from the printer apparatus 2
to the personal computer 1.
[0044] Until the acknowledgment signal ACK to
which the same label n2 is allocated is received by the
personal computer 1 and then the information is given
to the label manager 100 from the application unit A1,
the use of the label n2 is inhibited by means of the label
manager 100, and then, the label n2 becomes re-usable
when the information is given to the label manager 100.
This is the same as the case of the label n1.
[0045] As described above, in the personal compu-
ter 1 having the packet communication apparatus of the
present preferred embodiment, the common memory
12a for storing the labels is shared in common for all the
application units A1 and A2 included in the personal
computer 1 of the source apparatus, and further, the
label manager 100 inhibits use of the labels which has
been already allowed for a sequence of communication
until completion of said sequence of communication so
that the labels attached to all packets transmitted to the
same destination apparatus are different from each
other. Moreover, in the case of connecting a certain
equipment having a plurality of functions to the serial
data bus 3 conformed to IEEE 1394, it is possible to pre-
vent a transfer error from taking place.
[0046] In the present preferred embodiment, there
is provided only two equipments including the personal
computer 1 and the printer apparatus 2 which are con-
nected with each other via the serial data bus 3 con-
formed to IEEE 1394, for simplification. The present
invention is not limited to this, and can be applied to
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such a case that three or more equipments are con-
nected via a bus.

[0047] Further, in the present preferred embodi-
ment, only the personal computer 1 has the common
memory 12a in common, and the label manager 100
manages the common memory 12a. The present inven-
tion is not limited to this. In such a case that the printer
apparatus 2 and the other equipments which are con-
nected via a serial data bus and each of which has a
plurality of functions, the present invention can be
applied to these equipments so as to prevent a transfer
error from taking place due to overlap or duplication of
transaction label.
[0048] In addition, the packet managed by the label
manager 100 is not limited to the request packet shown
in the above preferred embodiment, and may be also
applicable to a response packet or the other packet.
[0049] Furthermore, in the above preferred embod-
iment, one equipment such as the personal computer 1
includes two application units A1 and A2 having differ-
ent functions. The present invention is not limited to this,
and even in the case where one equipment includes
three or more application units, all the application units
have the common memory 12a in common, and the
common memory 12a is managed by means of the label
manager 100. In this case, it is possible to prevent over-
lap or duplication of the transaction label.
[0050] Furthermore, in the case of using the serial
data bus 3 conformed to the IEEE1394 standard for pur-
pose of connecting a plurality of equipments with each
other, it is possible to carry out data transfer at a high
speed with the use of, for example, an SBP-2 (Serial
Bus Protocol 2) which is one of application protocols of
the IEEE 1394 standard. The above-mentioned per-
sonal computer 1 and the printer apparatus 2 are equiv-
alent to an initiator apparatus or a target apparatus in
the SBP-2, and these apparatuses function as nodes
connected via the serial data bus.
[0051] In the preferred embodiment, the printer
apparatus 2 is provided, however, the present invention
is not limited to this. In stead of the printer apparatus 2,
various kinds of peripheral apparatuses such as scan-
ners, CCD cameras, modem units, terminal adapters,
routers, or the like can be provided.
[0052] Although the present invention has been
fully described in connection with the preferred embodi-
ments thereof with reference to the accompanying
drawings, it is to be noted that various changes and
modifications are apparent to those skilled in the art.
Such changes and modifications are to be understood
as included within the scope of the present invention as
defined by the appended claims unless they depart
therefrom.

Claims

1. A packet communication apparatus for transmitting
a packet with a label for distinguishing each packet

to each destination apparatus, and receiving a
response packet with the same label transmitted
from said each destination apparatus, character-
ized by:

a plurality of application units for respectively
providing a plurality of functions which are
independent of each other, each application
unit requesting for issuing a label in accord-
ance with start of a process of said function,
and returning the issued label upon completion
of the same process of said function;
one common storage means for storing a plu-
rality of labels added to a header of each
packet to distinguish a plurality of packets
whose destination apparatus is identical, said
common storage means being provided in
common for said plurality of application units;
and
label manager means for allowing and inhibit-
ing use of respective labels stored in said com-
mon storage means, said label manager
means issuing labels stored in said common
storage means in accordance with a request
for issuing the labels so that labels attached to
all packets transmitted to the same destination
apparatus are different from each other by
inhibiting use of the labels which has been
already allowed for a sequence of communica-
tion until completion of said sequence of com-
munication.

2. The packet communication apparatus as claimed in
claim 1,
wherein the packet is transmitted to said each des-
tination apparatus via a serial bus conformed to an
IEEE 1394 standard.
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